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 Abstract - The automotive industry is regarded as one of 
the most important and strategic industry in manufacturing 
sector. It is the largest manufacturing enterprise in the 
world and one of the most resource intensive industries of all 
major industrial system. However, its products and 
processes are a significant source of environmental impact. 
Thus, there is a need to evaluate sustainable manufacturing 
performance in this industry. This paper proposes a set of 
initial key performance indicators (KPIs) for sustainable 
manufacturing evaluation believed to be appropriate to 
automotive companies, consisting of three factors divided 
into nine dimensions and a total of 41 sub-dimensions. A 
survey will be conducted to confirm the adaptability of the 
initial KPIs with the industry practices. Future research will 
focus on developing an evaluation tool to assess sustainable 
manufacturing performance in automotive companies. 
 
Keywords - Automotive, key performance indicators, 
manufacturing performance, sustainable manufacturing 
 
 
I.  INTRODUCTION 
 
 Sustainability has becoming an increasingly 
important issue amongst companies around the world. It is 
a critical and timely topic [1], a major concern 
internationally over the last decade [2], a major 
competitive factor for many manufacturing companies 
[3], and an important concept to survive the competitive 
environment [4]. Increasing concerns to sustainability 
have forced manufacturing companies to consider 
sustainability into their strategies and activities. 
 In response to the growing sustainability concerns, 
manufacturing companies have to formulate measures to 
evaluate sustainable manufacturing performance, aiming 
at integration of sustainability aspects. Generally, 
sustainability is evaluated by environment, social, and 
economic; known as the three pillars of sustainability. 
 Although literature on sustainability is abundant and 
growing, very few studies have actually integrated 
sustainability into manufacturing performance.  
Sustainability has been integrated into manufacturing 
management areas such as product development ([2], [5]), 
supply chain management ([6], [7]), lean manufacturing 
[8], and supplier evaluation and selection [9]. 
 In this research, attempt is made to integrate 
sustainability into manufacturing performance by 
incorporating manufacturing performance indicators with 
sustainable manufacturing indicators. As a result, a set of 
initial Key Performance Indicators (KPIs) for sustainable 
manufacturing evaluation is proposed. This study focused 
on automotive industries. The automotive industry has 
regarded as one of the most important and strategic 
industry in manufacturing sector and the use of 
sustainable manufacturing in this industry is very 
important. This paper culminates in a discussion of the 
development of a questionnaire to meet the purpose of 
this study, which is to investigate sustainable 
manufacturing evaluation KPIs   relevant to automotive 
companies. 
  
 
II.  LITERATURE REVIEW 
 
A.  Manufacturing Performance 
 
 Manufacturing performance is critical to the success 
of many firms. Superior performance leads to the 
competitiveness. In order to stay competitive, 
manufacturing companies must regularly evaluate their 
performance. Thus, it is vital for manufacturing 
companies to identify and ensure good performance in the 
global competition. 
 Performance evaluation can be used in guiding 
organizational change and development [10] and to 
describe and review the historical performance as well as 
to set performance targets for the future [11]. Performance 
indicators do not simply describe what has happened; they 
influence what will happen, as they provide information 
for decision maker to make decisions which may affect 
the future competitive position of the organization [12]. 
The role of manufacturing performance indicators is to 
reflect the current state of manufacturing situation, to 
monitor and control operational efficiency, to drive 
improvement programme, and to gauge the effectiveness 
of manufacturing decisions [13]. Four of the most 
commonly cited indicators to evaluate manufacturing 
performance are quality, cost, delivery, and flexibility 
[14]. 
 A literature review was carried out in an attempt to 
determine indicators commonly used in manufacturing 
performance evaluation based on those four indicators. A 
summary of the indicators reviewed is presented in Table 
I. It can be seen that quality, cost, delivery, and flexibility 
are most commonly used indicators of manufacturing 
performance evaluation. It is believed that these indicators 
are important and relevant and therefore will be used for 
further development in this research. 
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 TABLE I 
SUMMARY OF MP INDICATORS USED BY AUTHORS 
 
Literature MP Indicators used 1 2 3 4 5 6 7 8 9 10 
[15]           
[16]           
[17]           
[18]           
[19]           
[14]           
[20]           
[21]           
[22]           
[23]           
[24]           
[25]           
[26]           
[27]           
[28]           
[29]           
[30]           
[31]          
[32]           
[33]           
[7]           
[34]           
[35]           
[36]           
[37]           
Note: 1= Quality, 2= Cost, 3= Delivery, 4= Flexibility, 5= Time, 6= Labor,         
7= Customer satisfaction, 8= Dependability, 9= Efficiency, 10= Innovation   
 
 
B.  Sustainable Manufacturing 
 
 The US Department of Commerce [38] define 
sustainable manufacturing as the creation of manufactured 
products that minimize negative environmental impacts, 
conserve energy and natural resources, are safe for 
employees, communities and consumers and are 
economically sound. According to OECD, the general 
principle of sustainable manufacturing is to reduce the 
intensity of materials use, energy consumption, emissions, 
and the creation of unwanted by-products while 
maintaining, or improving, the value of products to 
society and to organizations [39]. 
 Sustainable manufacturing is currently a very 
important issue for governments and industries worldwide 
[40]. Achieving sustainability in manufacturing activities 
have been recognized as a critical need due to diminishing 
non-renewable resources, stricter regulations related to 
environment and occupational safety, and  increasing 
consumer preference for environmentally-friendly 
products [41]. It was suggested that sustainable 
manufacturing must respond to environmental, 
economical, and social challenges [42]. 
 A review on the sustainable manufacturing indicators 
was conducted and is summarized based on the triple 
bottom line of sustainability in Table II. It can be 
concluded that environmental performance is regarded as 
the most important indicator in evaluating sustainable 
manufacturing performance. All the studies considered 
environmental performance as sustainable manufacturing 
measure. Social performance is used in the following 
consideration and lastly, economic performance is used in 
a low level. The social and economic performance 
received the least attention in the existing sustainable 
manufacturing performance measures.  
 Table II shows studies which have considered all the 
three factors of environmental, social, and economic 
performance in evaluating sustainable manufacturing are 
in a low level.  Most studies only focused on the 
environmental factor alone. However, for an effective 
sustainable manufacturing evaluation, all the three factors 
should be considered in the same equal level. 
 
TABLE II 
COMPARISON OF SOME PREVIOUS KPI STUDIES 
 
Author  Sustainability factors considered Final instrument Environmental Social Economic 
[43]    22 indicators 
[44]    32 indicators 
[45]    12 indicators 
[46]    34 indicators 
[47]    21 indicators 
[48]    24 indicators 
[49]    6 indicators 
[7]    16 indicators 
[50]    26 indicators 
[51]    22 indicators 
[52]    20 indicators 
[53]    44 indicators 
[41]    40 indicators 
[54]    28 indicators 
[55]    32 indicators 
[8]    30 indicators 
 
 
III.  THE INITIAL KPI 
 
Based on a review on previous studies of the 
manufacturing performance indicators and the sustainable 
manufacturing indicators, the authors have developed a 
set of initial KPIs for sustainable manufacturing 
evaluation in automotive companies.  
The initial KPIs have been constructed from the 
integration of manufacturing performance indicators and 
sustainable manufacturing indicators. The initial KPIs 
have adopted the triple bottom line of sustainability 
consisting of environmental, economic, and social 
performance factors. Four manufacturing performance 
indicators of quality, cost, delivery, and flexibility are 
incorporated into the initial KPIs as economic 
performance dimensions. The other dimensions are 
derived from the literature.  
Finally, the initial KPIs consist of three factors of 
environmental, economic, and social performance and 
further divided into nine dimensions. A total of 41 sub-
dimensions was then adopted and modified from relevant 
literature as shown in Table III. 
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 TABLE III 
INITIAL KPI OF SUSTAINABLE MANUFACTURING EVALUATION 
 
Environmental performance 
1. Emissions (1)  Air emission 
(2)  Water emission 
(3)  Land emission 
2. Resource utilization (4)  Energy utilization 
(5)  Water utilization 
(6)  Fuel consumption 
(7)  Land used 
3. Waste (8)  Solid waste 
(9)  Hazardous waste 
(10)  Waste water 
Economic performance 
4. Quality (11)  Product reliability 
(12)  Product durability 
(13)  Conformance to specification 
(14)  Customer complaint 
(15)  Scrap and rework  
(16)  Reject rate 
5. Cost (17)  Material cost 
(18)  Setup cost 
(19)  Overhead cost 
(20)  Inventory cost 
(21)  Unit cost 
(22)  Labor cost 
6. Delivery (23)  On time delivery 
(24)  Delivery lead time 
(25)  Delivery speed 
(26)  Cycle time 
(27)  Due date adherence 
(28)  Schedule attainment 
7. Flexibility (29)  Volume flexibility 
(30)  Product flexibility 
(31)  Process flexibility 
(32)  Technology flexibility 
(33)  New product development 
Social performance 
8. Employee (34)  Training and development 
(35)  Occupational health and safety 
(36)  Turnover rate 
(37)  Job satisfaction 
(38)  Community satisfaction 
9. Supplier (39)  Supplier certification 
(40)  Supplier commitment 
(41)  Supplier initiative 
 
  
IV.  PILOT STUDY 
 
 In order to investigate these KPIs of sustainable 
manufacturing in automotive companies, a questionnaire 
was developed. The questionnaire was divided into three 
main sections: (i) background information; (ii) perception 
of sustainable manufacturing; and (iii) perceived 
importance of the initial KPIs. The first section was 
intended to obtain some basic information, such as 
business size, types of certification gained, and experience 
in automotive industry as well as on sustainable 
manufacturing initiative. The second section on 
sustainable manufacturing perception provides the 
drivers, barriers, and benefits on which respondents were 
asked to rank their level of agreement. In the last section, 
respondents were asked to rank their level importance of 
the initial KPIs. These results will be used to develop a set 
of KPIs in evaluating sustainable manufacturing. 
       A pilot study was conducted to validate and improve 
the questionnaire, in terms of the questions and statements 
content, wording, sequence, and also potential participant 
interest. A total of 16 forms were distributed to two 
groups of sustainable manufacturing experts: practitioners 
in automotive industry and professionals (academics and 
consultants). Nine responses were received, thus giving a 
56 % response rate. 
The comments were generally concerned on 
questions and statements wording. For the initial KPIs, 
some terms was edited and corrected, for example, “water 
emission” was changed to “water pollution”, “land 
emission” was changed to “land contamination”, and “due 
date adherence” was changed to “due date compliance”. 
One sub-element of cost element (i.e. unit cost) was 
removed, and rework cost was added as a new sub-
element.  In this way, the questionnaire was greatly 
improved. The questions and statements were corrected 
and improved in order to make them more clearly and 
accurate. 
In short, the questionnaire was validated through pilot 
study and provided improvement opportunities for the 
researchers before conducting the full survey. The survey 
will be conducted to Malaysian automotive companies 
which manufacture parts and accessories for motor 
vehicles and their engines listed in Federation of 
Malaysian Manufacturers (FMM) Directory.  
 
 
V.  CONCLUSION 
 
 The automotive companies are under intense pressure 
to reduce environmental impacts of their products and 
operations. For sustainability, they should try to aim at a 
balance amongst economic development, environmental 
protection and social equity. It is a big challenge for the 
automotive companies, particularly Malaysia, to give 
serious attention on sustainability.  
 Although sustainability issues have been widely 
growing for many years, only few studies have been 
conducted on incorporating sustainability into 
manufacturing performance. There is yet to be a standard 
set sustainable manufacturing performance indicators. 
Although some studies have investigated indicators for 
sustainable manufacturing, only few have considered the 
triple bottom line of sustainability on the same equal 
level. 
 This study tries to integrate sustainability with 
manufacturing performance and has incorporated them 
into sustainable manufacturing indicators. As a result, a 
set of initial KPIs for sustainable manufacturing 
evaluation in automotive companies was proposed.  
 A questionnaire has been developed to be used as the 
instrument for investigating the KPIs in industry. It was 
piloted using sustainable manufacturing experts and 
practitioners in automotive industry. The questionnaire 
was validated and improved upon before being used in the 
main survey, which is the next stage of this research. 
Future research will focus on investigation of the KPIs for 
sustainable manufacturing evaluation and provide a basis 
for developing a sustainable manufacturing evaluation 
tool that will be useful for the automotive companies.    
 1095
 ACKNOWLEDGMENT 
 
 The authors would like to thank to the Ministry of 
National Education, Indonesia and University Teknologi 
Malaysia RU Grant. 
 
 
REFERENCES 
 
[1] J. D. Linton, R. Klassen, and V. Jayaraman, “Sustainable 
supply chains: an introduction”, Journal of Operations 
Management, vol. 25, no. 6, pp. 1075–1082, 2007. 
[2] L. H. Mien, L. W. Feng, R. Gay, and K. Leng, “An 
integrated manufacturing and product services system 
(IMPSS) concept for sustainable product development”, in 
Proceedings of 4th International Symposium on 
Environmentally Conscious Design and Inverse 
Manufacturing, Eco-Design 2005, Tokyo, Japan, pp. 656-
662. 
[3] R. Seidel, M. Shahbazpour, and M. Oudshoorn, 
“Implementation of sustainable manufacturing practices in 
SMEs – case study of a New Zealand furniture 
manufacturer”, in Proceedings of 13th CIRP International 
Conference on Life Cycle Engineering, LCE2006, Leuven, 
Belgium, pp. 249-254. 
[4] M. Bevilacqua, F. E. Ciarapica, and G. Giacchetta, 
“Development of a sustainable product lifecycle in 
manufacturing firms: a case study”, International Journal 
of Production Research, vol. 45, no. 18-19, pp. 4073– 4098, 
2007. 
[5] S. Kara, I. Honke, and H. Kaebernick, “An integrated 
framework for implementing sustainable product 
development” in Proceedings of 4th International 
Symposium on Environmentally Conscious Design and 
Inverse Manufacturing, Eco-Design2005, Tokyo, Japan, pp. 
684- 691. 
[6] J. Koplin, S. Seuring, and M. Mesterharm, “Incorporating 
sustainability into supply management in the automotive 
industry - the case of the Volkswagen AG”, Journal of 
Cleaner Production, vol. 15, no. 11-12, pp. 1053-1062, 
2007.  
[7] S. Vachon, and R. D. Klassen, “Environmental 
management and manufacturing performance: the role of 
collaboration in the supply chain”, International Journal of 
Production Economics, vol. 111, no. 2, pp. 299–315, 2008. 
[8] C. Herrmann, A. Zein, S. Thiede, L. Bergmann, and R. 
Bock, “Bringing sustainable manufacturing into practice – 
the machine tool case”, in Proceedings of the Global 
Conference on Sustainable Product Development and Life 
Cycle Engineering: Sustainability and Remanufacturing VI 
2008, Busan, Korea, pp. 8-16. 
[9] S. Ladd, and F. Badurdeen, ”Supplier sustainability 
evaluation and selection”, in Proceedings of the 2010 
Industrial Engineering Research Conference, Cancun, 
Mexico, pp. 1-6. 
[10] K. M. G. Mola, “A methodology to measure the 
performance of manufacturing systems”, Ph.D. 
Dissertation, Department of Industrial Engineering, 
University of Houston, Houston , Texas, 2004. 
[11] A. Ramaa, T. M. Rangaswamy, and K. N. Subramanya, “A 
review of literature on performance measurement of supply 
chain network” in Proceedings of 2nd International 
Conference on Emerging Trends in Engineering and 
Technology 2009, Nagpur, India, pp. 802-807.  
[12] H. S. Jagdev, A. Brennan, and J. Browne, Strategic decision 
making in modern manufacturing, USA, Kluwer Academic 
Publishers, 2004. 
[13] K. K. B. Hon, “Performance and evaluation of 
manufacturing systems”, CIRP Annals - Manufacturing 
Technology, vol. 54, no. 2, pp. 139-154, 2005. 
[14] M. Hudson, A. Smart, and M. Bourne, “Theory and practice 
in SME performance measurement systems”, International 
Journal of Operations & Production Management, vol. 21, 
no. 8, pp. 1096-1115, 2001. 
[15] G. P. White, “A survey and taxonomy of strategy-related 
performance measures for manufacturing”, International 
Journal of Operations & Production Management, vol. 16, 
no. 3, pp. 42-61, 1996. 
[16] A. Rangone, “An analytical hierarchy process framework 
for comparing the overall performance of manufacturing 
departments”, International Journal of Operations & 
Production Management, vol. 16, no. 8, pp. 104-119, 1996. 
[17] M. H. Small, “Assessing manufacturing performance: an 
advanced manufacturing technology portfolio perspective”, 
Industrial Management & Data Systems, vol. 99, no. 6, pp. 
266-277, 1999. 
[18]  J. Mapes, M. Szwejczewski, and C. New, “Process 
variability and its effect on plant performance”, 
International Journal of Operations & Production 
Management, vol. 20, no. 7, pp. 792-808, 2000. 
[19] D. Medori, and D. Steeple, “A framework for auditing and 
enhancing performance measurement systems”, 
International Journal of Operations & Production 
Management, vol. 20, no. 5, pp. 520-533, 2000. 
[20] A. Toni, and S. Tonchia, “Performance measurement 
systems: Models, characteristics and measures”, 
International Journal of Operations & Production 
Management, vol. 21, no. 1/2, pp. 46-70, 2001. 
[21] M. Yurdakul, “Measuring a manufacturing system’s 
performance using Saaty’s system with feedback 
approach”, Integrated Manufacturing Systems, vol. 13, no. 
1, pp. 25-34, 2002. 
[22] T. Christiansen, W. L. Berry, P. Bruun, and P. Ward, “A 
mapping of competitive priorities, manufacturing practices, 
and operational performance in groups of Danish 
manufacturing companies”, International Journal of 
Operations & Production Management, vol. 23, no. 10, pp. 
1163-1183, 2003. 
[23] A. B. Abdel-Maksoud, “Manufacturing in the UK: 
contemporary characteristics and performance indicators”, 
Journal of Manufacturing Technology Management, vol. 
15, no. 2, pp. 155-171, 2004. 
[24] T. Grunberg, “Performance improvement: towards a 
method for finding and prioritising potential performance 
improvement areas in manufacturing operations”, 
International Journal of Productivity and Performance 
Management, vol. 53, no. 1, pp. 52-71, 2004. 
[25] M. S. Diaz, M. J. A. Gil, and J. A. D. Machuca, 
“Performance measurement systems, competitive priorities, 
and advanced manufacturing technology: some evidence 
from the aeronautical sector”, International Journal of 
Operations & Production Management, vol. 25, no. 8, pp. 
781-799, 2005. 
[26]  M. Gosselin, “An empirical study of performance 
measurement in manufacturing firms”, International 
Journal of Productivity and Performance Management, vol. 
54, no. 5/6, pp. 419-437, 2005. 
[27] A. Neely, M. Gregory, and K. Platts, “Performance 
measurement system design”, International Journal of 
 1096
 Operations & Production Management, vol. 25, no. 12, pp. 
1228-1263, 2005. 
[28]  R. Tarigan, “An evaluation of the relationship between 
alignment of strategic priorities and manufacturing 
performance”, International Journal of Management, vol. 
22, no. 4, pp. 586-597, 2005. 
[29] K. O. Cua, K. E. McKone-Sweet, and R. G. Schroeder, 
“Improving performance through an integrated 
manufacturing program”, The Quality Management 
Journal, vol. 13, no. 3, pp. 45-60, 2006. 
[30] M. Meybodi, “Internal manufacturing strategy audit: the 
first step in integrated strategic benchmarking”, 
Benchmarking: An International Journal, vol. 13, no. 5, pp. 
580-595, 2006. 
[31] C. F. Gomes, M. M. Yasin, and J. V. Lisboa, “An empirical 
investigation of manufacturing performance measures 
utilization: the perspective of executives and financial 
analysts”, International Journal of Productivity and 
Performance Management, vol. 56, no. 3, pp. 187-204, 
2007. 
[32] A. Golec, and H. Taskın, “Novel methodologies and a 
comparative study for manufacturing systems performance 
evaluations”, Information Sciences, vol. 177, no. 23, pp. 
5253-5274, 2007. 
[33] I. P. S. Ahuja, and J. S. Khamba, “An evaluation of TPM 
initiatives in Indian industry for enhanced manufacturing 
performance”, “International Journal of Quality & 
Reliability Management”, vol. 25, no. 2, pp. 147-172, 2008. 
[34] R. H. Huang, C. L. Yang, and H. L. Shih, “A manufacturing 
performance evaluation model for notebook computer 
manufacturers”, in Proceedings of IEEE International 
Conference on Industrial Engineering and Engineering 
Management, IEEM2009,  Hong Kong, pp. 2324-2328. 
[35] C. Yang, S. Chuang, and R. Huang, “Manufacturing 
evaluation system based on AHP/ANP approach for wafer 
fabricating industry”, Expert Systems with Applications, 
vol. 36, no. 8, pp. 11369–11377, 2009. 
[36] K. G. E. Mola, and H. Parsaei, “Dimensions and measures 
of manufacturing performance measurement”, in 
Proceedings of 40th IEEE International Conference on 
Computers and Industrial Engineering 2010. Hyogo-Japan, 
pp. 1-6. 
[37] V. F. Yu, and K. Hu, “An integrated fuzzy multi-criteria 
approach for the performance evaluation of multiple 
manufacturing plants”, Computers & Industrial 
Engineering, vol. 58, no. 2, pp. 269-277, 2010. 
[38] US Department of Commerce, “Sustainable manufacturing 
initiative”, in Proceedings of the 2nd Annual Sustainable 
Manufacturing Summit 2009, Chicago, USA. 
[39] OECD, “Sustainable manufacturing and eco-innovation: 
towards a green economy”, Organization for Economic Co-
operation and Development, 2009. 
[40] G. Seliger, H-J., Kim, S. Kernbaum, and M. Zettl, 
“Approaches to sustainable manufacturing”, International 
Journal of Sustainable Manufacturing, vol. 1, no. 1/2, pp. 
58-77, 2008. 
[41] A. D. Jayal, F. Badurdeen, O.W. Dillon Jr., and I. S. 
Jawahir, “Sustainable manufacturing: modeling and 
optimization challenges at the product, process and system 
levels”, CIRP Journal of Manufacturing Science and 
Technology, vol. 2, no. 3, pp. 144-152, 2010. 
[42] F. Jovane, H. Yoshikawa, L. Alting, C. R. Boer, E. 
Westkamper, D. Williams, M. Tseng, G. Seliger, and A. M. 
Paci, “The incoming global technological and industrial 
revolution towards competitive sustainable manufacturing”, 
CIRP Annals - Manufacturing Technology, vol. 57, no.2, 
pp. 641-659, 2008. 
[43] V. Veleva, and M. Ellenbecker, “Indicators of sustainable 
production: framework and methodology”, Journal of 
Cleaner Production, vol. 9, no. 6, pp. 519-549, 2001. 
[44] I. S. Jawahir, K. E. Rouch, O. W. Dillon, Jr., L. Holloway, 
A. Hall, and J. Knuf, “Design for sustainability (DFS): new 
challenges in developing and implementing a curriculum 
for next generation design and manufacturing engineers”, in 
Proceedings of 3rd SME International Conference on 
Manufacturing Education 2005, San Luis Obispo, 
California, pp. 1-13. 
[45]  C. Labuschagne, A. C. Brent, and R. P. G. V. Erck, 
“Assessing the sustainability performances of industries”, 
Journal of Cleaner Production, vol. 13, no. 4, pp. 373-385, 
2005. 
[46] R. K. Singh, H. R. Murty, S. K. Gupta, and A. K. Dikshit, 
“Development of composite sustainability performance 
index for steel industry”, Ecological Indicators, vol. 7, no. 
3, pp. 565-588, 2007. 
[47] Q. Zhu, J. Sarkis, and K. H. Lai, “Green supply chain 
management: pressures, practices and performance within 
the Chinese automobile industry”, Journal of Cleaner 
Production, vol. 15, no. 11/12, pp. 1041-1052, 2007. 
[48] C. A. Rusinko, “Green manufacturing: an evaluation of 
environmentally sustainable manufacturing practices and 
their impact on competitive outcomes”, IEEE Transactions 
on Engineering Management, vol. 54, no. 3, pp. 445-454, 
2007. 
[49] C. Reich-Weiser, A. Vijayaraghavan, and D. A. Dornfeld, 
“Metrics for sustainable manufacturing”, in Proceedings of 
the 2008 International Manufacturing Science and 
Engineering Conference, Illinois, USA, pp. 1-9. 
[50] W. Piotrowicz, and R. Cuthbertson, “Sustainability – a new 
dimension in information systems evaluation”, Journal of 
Enterprise Information Management, vol. 22, no. 5, pp. 
492-503, 2009. 
[51] M. L. Tseng, L. Divinagracia, and R. Divinagracia, 
“Evaluating firm’s sustainable production indicators in 
uncertainty”, Computers & Industrial Engineering, vol. 57, 
no. 4, pp. 1393–1403, 2009. 
[52] M. Niskala, and H. Schadewitz, “Financial value 
measurement of corporate responsibility”, in Proceedings 
of the Corporate Responsibility Research Conference 2009, 
University of Vaasa, Finland, pp. 349-373. 
[53] N. D. Silva, I. S. Jawahir, O. Dillon, and M. Russell, “A 
new comprehensive methodology for the evaluation of 
product sustainability at the design and development stage 
of consumer electronic products”, International Journal of 
Sustainable Manufacturing, vol. 1, no. 3, pp. 251-264, 
2009. 
[54] A. R. Hemdi, M. Z. M. Saman, and S. Sharif, 
“Sustainability evaluation for decision making”, in 
Proceedings of the 11th Asia Pacific Industrial Engineering 
and Management Systems Conference, APIEMS2010, 
Melaka, Malaysia, pp. 1-6. 
[55] C. Fan, J. D. Carrell, and H. C. Zhang, “An investigation of 
indicators for measuring sustainable manufacturing”, in 
Proceedings of IEEE International Symposium on 
Sustainable Systems and Technology 2010, Arlington, 
Virginia, pp. 1-5. 
 
 1097
About Scopus
What is Scopus
Content coverage
Scopus Blog
Scopus API
Language
日本語に切り替える
切换到简体中文
切換到繁體中文
Customer Service
Help and Contact
Terms and Conditions  Privacy policy
Copyright © 2016 Elsevier B.V. All rights reserved.Scopus® is a registered trademark of Elsevier B.V.
Cookies are set by this site. To decline them or learn more, visit our Cookies page
This is a preview of SCOPUS.
Click here to learn more about accessing SCOPUS with our Integration Services. Visit also our SCOPUS Info Site.
 The Scopus Author Identifier assigns a unique number to groups of documents written by the same author via an algorithm that matches authorship based on a certain criteria. If a document cannot be
confidently matched with an author identifier, it is grouped separately. In this case, you may see more than 1 entry for the same author.
The data displayed above is compiled exclusively from articles published in the Scopus database. To request corrections to any inaccuracies or provide any further feedback, please contact us (registration required).
The data displayed above is subject to the privacy conditions contained in the privacy policy .
Scopus SciVal  
Amrina, Elita
Universitas Andalas, Department of Industrial
Engineering, Padang, Indonesia
Author ID: 49862661700
Other name formats: Amrina
Amrina, E.
About Scopus Author Identifier |  View potential author matches
Documents: Analyze author output
Citations:
h-index: View h-graph
Co-authors:
Subject area:
Top of page
Follow this Author
View documents
View documents
View documents
 
Receive emails when this author
publishes new articles
Get citation alerts
Add to ORCID  
Request author detail corrections
Author History
Publication range: 2010 - 2015
References: 94
Source history:
IEEE International Conference on Industrial Engineering and
Engineering Management 
IEEE International Conference on Industrial Engineering and
Engineering Management 
International Journal of Business and Management Science 
View More
Print |  E-mail
6
7 total citations by 7 documents
1  
3
Engineering ,  Business, Management and Accounting View More
6 documents
Display   results per page Page 1  
 |  Add all to list  |  Set document alert  |  
6 Documents | Cited by 7 documents | 3 co-authors
View in search results format Sort on: Date Cited by . . .
Key performance indicators for sustainable manufacturing
evaluation in cement industry 
 Amrina, E.,Vilsi, A.L.  2015  Procedia CIRP  
 |  Related documents
Key performance indicators for sustainable campus
assessment: A case of Andalas university 
 Amrina, E.,Imansuri, F.  2015  Lecture Notes in
Electrical Engineering
 
 |  Related documents
Interpretive structural model of key performance indicators
for sustainable manufacturing evaluation in cement
industry 
 Amrina, E.,Vilsi, A.L.  2014  IEEE International
Conference on Industrial
Engineering and
Engineering
Management
 
 |  Related documents
Interpretive structural model of key performance indicators
for sustainable manufacturing evaluation in automotive
companies 
 Amrina, E.,Yusof, S.M.  2012  IEEE International
Conference on Industrial
Engineering and
Engineering
Management
 
 |  Related documents
Key performance indicators for sustainable manufacturing
evaluation in automotive companies 
 Amrina, E.,Yusof, S.M.  2011  IEEE International
Conference on Industrial
Engineering and
Engineering
Management
 
 |  Related documents
Manufacturing performance evaluation tool for Malaysian
automotive small and medium-sized enterprises 
 Amrina, E.,Yusof, S.M.  2010  International Journal of
Business and
Management Science
 
 |  Related documents
0
0
0
0
7
0
20
2010 2015
0
2
0
4
Register  Login
Years
D
oc
u
m
en
ts Citatio
n
s
Documents Citations
Scopus preview - Scopus - Author details (Amrina, Elita) http://www.scopus.com/authid/detail.uri?authorId=49862661700
1 of 1 13/02/2016 12:17
